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, T^E ^O^D| ^UjLofl til^^ fl-^S ^fll «>t£^«.^ *J| 2 tiV£^l^-l- £^-*Rr «VS.^11 

o-|Ei Wfl^l «V£*fl#£r ^ ^l-g-tb *>*l ^ ^0.3L ^ in: 

g^r <3<*<q ^Tjl^o] ^1 TflojE ^^-^ ^2 TflojE a}o) , ^i=. 

»ll «V£*ll^Sf *112 «K£^ A>ol, SE^ *fll 4^ *fl2 ±i ^ Afo] , a ^ ^ 

5. 7 
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ai-^- e^*]^ <H3H 7 ]# ^ zi w 0 v^{thin film transistor array panel 

and method for manufacturing the panel} 

£. 1-fir *fll -^HHl nj-S. 6^ ^-g- tiV^- E^x]^ 7}%°\ 

£ 2-er 5. H>H I I-I I ' -Si* tcfSr ^ JE^ltr ^^£^J1 ( 

-£ 3a, 4a, 5a ^ 6a^ ^ ^A|oflofl af^- ^a] ^ -g- «Vni- e 

£ 3b^ £ 3a^l^ I Ilb-I I lb' ^ 

£. 4dtt S. 4a°lH IVb-IVb' ^-§- 4^ ^Sf £*ltr i^^-S.^ £ 3b r}-g- cj-Tll 
£. 5b^ S. 5a^H Vb-Vb' ^i* ^ ^ £>ltr £ 4b cf-g- ^Tfll- 

5. 6b^ £ 63^]^ Vlb-VIb' ^ 5*1 £ 5b °1 cf-g- 

£ 7£r ^- *ll2 ^*HH oj-s- on^g &a] #*l-g- ^ S^l^E-l o^H 7 1 
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5. 8 3l £ 9^ £ 7*0 £*ltb ^ c^eflo] VIII-VIII ' *i 3l 

IX-IX'^* nj-aj- £^*V ^S-oIji, 

£ lOa^r *fl2 ^Al^ofl Xt\-B\- $]2if>}±r ^ ^HH^ aVn}- E^xj^Ei 

£ 10b ^ IOctt ^ £ 10a°lH Xb-Xb' # ^ Xc-Xc' #-$r n}^ ^ ^X\^ t£ 

£ 11a 3l llbir AA £ 10a<HH Xb-Xb' # 3\ Xc-Xc' n}e* ^e}- SAj^- # 

, £ 10b 3\ 5. 10c cf-S- T&?1HH 0} ^E^lal, 
3E. 12a^ £ 11a 31 Hb ^ ^HH^ ^A S^l^ 0^0] wfl^Hol 

S. 12b ^ 12ctt AA 5. 12a*IH Xllb-XIIb' -id 3\ XIIc-XIIc* ^ ^A ^ £■ 

£ 13a, 14a, 15a^ £ 13b, 14b, 15bfe A A 5. 12a«1M Xllb-XIIb' ^d 3l 
XIIc-XIIc' ^B} s.Altb ^3E3>| £ 12b £ 12c ^ 

2. 16a^ £ 15a 51 H 15b^ cf-g- ^H*^ ^ ^&x]+b\ o]^o) 7]^ nfl 
£ 16b 5J 16ctt ^ £ 16a<HH XVIb-XVIb' -id 3l XVIc-XVIc' n^-ej- ^e} £ 
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<18> HV^- E^^l^Ei o^o] 7]^. ^ no) ^12: ^ ^ O.^ ej^ # 

*)12 *$ sH^. 

<19> ofl^ ^ ^ ^ ^ A>-g-£)jl 5g:& JEAl ^1 ^ ^VM-S^, # 

^-oj tg^ijol ol^ J=- ^ ^ ^ojofl ^<y£)ol ol^ o«^#O.S. ol^O^, ^ 

^SRr 5*1 ^loltj-. 

<20> on^ £ X| ^HS. T^fl ^ S A]~g-S)^ 3 ^ 7l*ofl zJ-Zj- t§ Aj S, 

<H °J7>5]^- ^fl^SJ-fe tiVn}- E^j^AEjf 7>^]ZL 5att ofl^ S a] 

#*1°H, W S^l^fe ^ 71* # ^M-ojl ^S]^ ^o] o^wV^olrf. 

<21> oH, ofl^ a a] ^7> tfl^^ofl tcfef 371 7> ?1^7l nfl^-ofl «flAj-£ 7 > 

€ff ^ ^-8: 7>^o> ^ f o]£. ^l«flAl^ e^)a e ^ ^ ^7)1 'afcSL 

<22> E^Xl^E-11- 7>*lfe Oleflol 7l*£- «}i3t ^ ^-^^r 

^-*H ^llS^^Ol, o>^3. S7lJ±tl- HVn}- E^Al^El olEflol 7l*^ <2J}E)ti. <^ ^ 

(active areaH €• °] <^^\M. 3fl€# ^*>7l ^jsflA^ ^jEjji <^^-§; 
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£-^H ^ °£ *M^M( s tep and repeat) ^^*>fe ^-^ *f 

^1^, ^ v}^EL°\ # 0 l(shift), 3 ^(rotation), «l-t^ 

(distortion) ^ -2-*r7} ^*>7l nfl 4^ #4) ^H*l*Rr Hfl^4 ^ 

4°1°11 iH^Kr 71 ^ ^>o] 7 > ^7l7ll J^tf. ^ ^ ^ ^Tfofl ^A] 

[^ol o}=j7 7> ^ 7l#^ JZf^l] 

^ E^liEl oleflo] 71^ ^1^*1-^ ^ojnf. 
iEth t^^l 71^^ af^l^ igAj-o. 3)^5}.^- ^ oi^ «|nv M ^ 

TflojE ^^g. i^Kr Tfl O] E ti fl^ol ^Ajs|^ 0^J7 ( ZL ^-tL^^ Tfl o] 3 

TflolE Aj-w-ofl^ ^! olE ^-ExjjL jflofl ^^]^>^ til 
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SXSL^, 7]\o}^S]. JH^f-^ cflolE^, C-flolE^oll o^^M ojo.^ afll JjLofl 

*fli TflojE ^jjL-g. ^o.s. *i]i ^ ^l^sf °H^H m tfv^l^l <y^*v 

°1 5^. 5E^ ( ^4 oi^ s±± ^o) *§s$s)o] ^rf. 

*1U 711 o]e *1U *U ^ afll ^efl<?l *i^f-^ ^12 

TflolH ^^--f- , ^2 tiVt £ ^tL > afl2 ^ m ELZ)}°\ 

©H, t)Mh 2=31*1 'ii ^ ^ tiV^^^o. jr^Kr y}-^ 

*fll ^ *l]2 afll ^ A]2 5Li])o] ^ A}o)d\) z$Z$ ^*l*Rr *fll ^ ^2 ^E 

^ $H 7l]olE^ ^ afll TflolH #^-Jf<4 ^2 TlMH # 5L^Vfe TllolE #=l^. 

^<£^ tf^ofl «1^^ afll #JE*||JjL<q- ^12 «>S.^^-« iW^- «V£^lf'^- 

^^^Jl, cflojEiAi, ^2 5L^>^- ^ ^11 
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tIMe ah, se^ aVH^l^-sq- ^12 ^s.^ ^ *Hl *)1 

2 ^ A}©], afll H.efl<y ^^-4 *fl2 =efl<y A\o]a\] o]*}*}^ 

A. 

<30> y£*fsY £ ^o. ^-jt^ ^H ^A]^ofl cfl^H £ ^f*Rr 7l $ «■ 

°HH 7>^1 7>7> -g-oi^Tfl ^ ^^4. zieiq- 

£ <H3 7M Aj-oltb ^EflS. ^€ ^ 4l^Rr ^*H°fl ^ 

<31> SI^H ^ £ ^^>7fl a^[*>7l fl*H ^Ml* ufHftfl^ 

^. ^AflA^ ^^11- ^H -fr*VSb tfl3H^r ^-SL« -t^Cf. #, 

^, # ^ "*H" 5fl*=K3L « nfl, o]^ cf^ »ti> S $H" 

5U^ 3-f-« °>Mef ^ S^-S- ^ o. £ i^-^Vcf. aVcfls. ^ Jf* 

°1 ^ "«>3. $Hj" SlrfJl ^ trflofl^r f^H] cf^ ^-#-ol <£±t 

cfl^H tlS SH <HI*WI AJT^^-Cf. 

<33> n^, 51 1 ^ JE 2-1- ^-JIS *H ^3 *fll 4§ &*) 

wv^- e^^e] o^H 71^-2] ^s<Hl tflsH ^1*1 ^^*Vcl-. 
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Oljl, J£ 2^ £ H wVnJ- E^*]^ <H^1°1 1 1— 1 1 ' ^ S. 

<35> ;g<£ 7)^(110) $H ^-f-^CAl) £.^r <£-f-*l^ t^^-S °l-?-<H*l ^^-(201) 

iE^r af ^ cf€- ^H3°l -f^^j. ^n|(202)# i^sRr 

Tfloje afl^o] 20-80° ^3 Bfl°ls) zf^ 7M^ Eflojsl TlM 
— «fl-££: «J-^=o.S $1^ 71101^^(121), TflolEAj (i2i)o} tH^H ^It^M 

^w. S w. E ^ 711 olE -g^L* °j7>^o> 7llolE^O.S 3iHHr TIME 2fl = (125) ^ 
711^1 EA1(121) oil 91^ ^ E^lAEjo] TflojE ^^-(123)^ S^-tW. °H 

, TflolE ^-^(123)^ *U ^ S^l^E-KTFTD^ afll TflolE ^^(1231)3 ^12 
^ M^]^(TFT2)3 t\}2 TflojE #^-Jf(1232)« 2t, Tflo] £^(121)^ 

^3^- ^^-(190) 4 -R-*l ^€71-8- £.#*11 *H€(i77):4 # 

^o] JjLa^V ^o.oll TflolE aflAl^ o.^ nfl^ ^ 7 >tt ^£ ^cf. 

<36> 71^(110) *H*r fl"^l(SiN x ) 43 3- ^l^^l 711 ^^^(140)^1 TflolM 

Bfl4j(121, 125, 123) -S: SjI 9X^. 

<37> 711 olE #^(125)3 TllojE ^<g^.(140) tf^ofl^ Wl^^ fl-i SKESflS Ol^- 

^JE^l^(150)ol ^£]<H 5U^, ShE*ll#(150)3 #JM|fe ^H^o] t= £ - n ^ 
1-^-i-ol jl^-SLS. 5L^£H 91^ n+ ^s}- <*HH3 #^3. ^#^^1 7-]* c V 

33^(163, 165)ol zj-zf ^^£]ol 0^14 UVH^^(150)^- *Hl tIHe (1231) ^> 

-^ofl 3*1 *Rr ^1 1 ah£*flJf( 1501)3 ^12 711 #^-(1232) ^o\] 3*l*Rr ^12 # 
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S. 31^(1502)1- ^#^(163, 165) SEtb »U ^>£^-f-(1501) $1*1 

*11l ^ ^#-^-(1631, 1651)2]- ^2 «K£*mi502) $1*1 *Kr A2 ^ ^ 

#-f-(1632, 1652)1- ^f-*!^-. 

^##(163, 165) SL^ TflolE ^^^-(140) $H1tt ^n]^- <£-f-*l^- 
3E^^-, iE^r flf- SE^r SE^ #51^.^1 X 

Wfe HH^ tifl^ol ojcf. c-HojEi Ufl^ AflS ^0.3. 

7lMJ=#(121)4 JE^H 3j-£. ^*Rr ^olE^(171), c-flolE^(171)^ ^ 

S)<H *\-% ^##(163)^ <#*fv}x] <3#sH oi^ ^(173), ell °1 ^ #(171) ^ *V 

^ofl 9l°-^ ^sL^-E^ 2}-^- Al^g «?l7l-«>^ eflolEi 2fl 179), ^ 

^( 173)4 ^-el£l<^ 540.^ ^1 cjE ^^-(123)^11 cfl^ ^^-(173)^1 aVcfl^ 

^##(165) ^-f-oll 5£*r ^(175)* i^-W. SE^-, dHEi afl^ 

■fr^l -§-^=* ^^1^171 $l*fl 7lHii.#(121)4 ^^s]^ ojo^ ol^ofl ^a^^ ^ 
#^-(190)4 ^I^S <£%S)°] 9l±r ft*] ^^71-g- 5^*11 2fl€(177)-i: ^ 91 

4. olnfl, 4^ ^(173)^- afll * *fl2 ^#^-(1631, 1632) #Jf<>(| zj-zf 

tt *lll ^ ^12 ^^-¥-(1731, 1732)1- I», ^eflol ^^-(175)^ afll ^ >H]2 *\ 

^ ^#-¥-(1651, 1652) #^-°fl 3*l*Rr *fll £ *fl2 = £^-¥-(1751, 1752)1 

°l n fl, 3He1 wfl#(171, 173, 175, 177, 179) ^ 7flo]H tifl^(121, 123, 125)4 
t-f-nl^ S^Vfe 91^, 3.% 5£fe #e)J±3i ^ #e) y.^ tl" 

^-fi] #^4^ ^ XI A^, JEE^r #51 y ^1 5.^^/^nl^-o) 

5l«.^l ^ ^g-o} £ ^n|.o) 3^40.5. o]^-c>|^ ^ o^Cj-. 
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Q]o]b\ tifl>a(171, 173, 175, 177, 179) ^ o]&6\ 7>B}*1 Q±= «V£ 31^(150) 
oflfc s.^ol 7}?]±r -B-71 #^ Hl^r a-Si:C:0:H £f*} 

fl-^lS ol^-c^^l ^o^^-o. ^ ^ o^O.^, o)^ ^o.d\] ^ejvfr -B-71 ^^q-Sl 

S^l «>£^^(150)# ^ Stt 33 °1 b>^*M. SE^b, Tfl^lM 4^(125) 

* c-flclE] sfl^(179)7V ^*]*Rr sfl^ofl^ .fry] aflT^Hr w> 
#*ltNl, olBl^r ^2:^ Sfl-EL-^l TflojE 2fl = (125) g cflolE] 3flc (179) ^ ^ofl ^ 

* ^3 55 tflolB] ^ ^ 33 ^SRr COGCchip on glass) «J| 
3 a^l 3-8-^- «fl ^1 -frel^. 

SLM-(180Wfe- =el)^I *R-(175), -ff*l ^#7l-g- JSL^l sfl^(177) g c)Mb| sfl 
= (179)1- ^ j=elvfl^ ^(185, 187, 189) ©1 *8>£3<H , Tfl o] e ;g<gtq- 

(140)4 ^) TflolH se^(i25)# ^(182)°] 5£t)-. 

^^-(180) tfJMfe- 3# ^^(185)^: =ell^l #^"(175)4 #7]^SL3. <3 

£U <3<34 51 # IT0( indium tin oxide) IEtt 

IZOOndium zinc oxide)S ^^-(190)<>1 i&th iLi D -l- 

(180) $H*r 3# ^(182, 189)^8: f-^H TlM^- s«i=(125) 3? dH^ sflj= 

(179)4 iL^ TflolJE J£fl = (92) £ 15 3Me) sfl^(97)7l- %*^°\ &4 

. <^7H, Tfloje g cflolBl 3fl = (92, 97)fe TflolM ^ oflc^ sflJEL(125, 179 )» 
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< 44 > ole^tb ^ M«^E| 71^1 cfl^H ^ ^ 7l^ro] -J7 afl 

W S^fl^l^Ei 7l^3f ^ ^ 71^; A^o)]^ ofl ^ ^-^o] 
olcf. o] ufl, ofl^ 1-^^ TN S-EL ^^^.S. 71^1 7^^ ^«g*>7fl afl^S)^ ofl^ 

VACvertical aligned) <^°.S °1 W <H^ 7j-*H 7]^ofl ^*)*}- 

711 5flfe ^>7> #<y-°l ^7>£)^ ^-fofl - f^ofl o] = 

Ol^cfl^ ^-f- ^ 71^- ^ofl^ WV ^ ^ JjL^ ^ , ^ 4^ 

^-o] HVn}- M ^fl^l^El 71^ ^g-f- ^ tif^^S Wfl*l£H o}cj-. 

<45> Ojei*); ^ ^Al^ofl nj-s. ofl^ SA] #*HH Z^o] Q ± 6\] 

9XtT 5}-^ ^(190)^ ^olE^(121) ^ C-flolE^C 171)21- ^7l^O.S. ^ 

S]^ 54^ ¥ 7fl^] «^ e^]^( TFT1j TFT2)<^1 £1*1] ^^cf. zj-zj-^ 
— ^H^l — e] (TFT1 , TFT2)^ ±^ ^4 ELt\}<£ ^ +}o]o\) ^*l*Hr 

^ «fl S}-4i^ n^r5L7} 7^>sl^ « 0 V^^- ^ & cf. 
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<46> o]ufl f *fli ^Al^oflA^ ^o) ^1 ^ ^2 ^ h^^^eKTFTI, TFT2)1- 7>^^ 

^£ $14. ^-^l^ *fll ^ ^12 M ^^l^EKTFTl, TFT2)«- sf^l- wfl^^ 

tt ^-f^l °l^tr S^l ?j<* ^ofl^ ^ ^%°) pg^^ol ^*l*Hr ZL 

^ ^ in^l sH(shift), ^(rotation), (distort ion) 

-2.^7]- ^-^sj-clEl-S *fll ^ *1]2 ^ e ^^^eKTFTI, TFT2)» 7^1 ^ sHi^l 

< 47 > ne^, £ 3a £ 6b ^ £ 1 ^ £ 21- ^S^H ^HH 4^ 

<48> ^i, £3a^ £ 3b°fl £L^l*r ^r^r , -B-el 71^(110) 5. 
#*Kr ^^(201)4 JE^r #51 w.Tffl ^-g- i^Rr ^^(202)# 

2000A-4000A ^ 500 A ~ 2000 A 3} 5= si ^MIS. ^^f>}3L, v}^3.% ol-g-^j- a> 

31 ^o.S. ^^(202)4 ^^(201)* ^01^(121), 711 olM 

^^"(123) ^ TllolE 5)1^(125)1- S^Hr TflolM U fl^^. Efl Ol 31 
a]7]*\, n^a.# o] A>^1 a]Z|- ^-^ollA^ u^^o} 3.7] ^.cf ^-B]- E^*]^) 0]$] 
O] 7)#S!) 3^ $Xt= ^El-W °J°4°] 3. ^O.ofl <5flE)ja Ojo^ 

^ e^HCstep and repeat) y o v ^ ^-^ i^s>Jl TlM e 

tifl^l-g- $-S^3L °1# ^4 *>-8-*H Tfl^E «fl^(i2l, 123, 

125)* 3flBl^t};Cf. olnfl, TflolE 3flEl^- nfl ? ^ ^04^ 

44-14 



1020020072288 #^ 2003/1/29 

3*H<d^- *)U 7)1 °1 — ^^(1231)^ *H2 TflojE ^^(1232) A>ol# 7}S^2£^ is} 

4^-, £ 4a I £ 4b°fl ^ ^o) , ^(SiN x )5. ^ojH ^ 

^^•(140), A-db(a-Si:H)S. ol-¥-<H*l *K£*ll*(150) , ^#(n + 

a-Si:H, 160)21 ^^-g- <3^*H q%>*}JL n}i 3 f oj-g-^l- «KE*ll# 
(150)^1- ^#(160)^: JflBl^sH 711 o]e ^^(125)4 *>T*>*r 7flojE 

^0^(140) «l£^l^( 150)^ ^#^(160)^- °H 

^- ^71-xlS- ^ ^ ^7^1^^- 7j) l «VE*fl-!f (1501)2}- ^2 ti>i^l^-(1502) a> 

°H1 ^*1*KE-^ ^}iaf t}£- ^^g- ^Al^-cf. 

£ 5a vfl^l £ 5b^l 3Ea1*V «>2f £o] ; -i-s)lHffl 
^^l JE^^g- 2 ,000 A ^5L2) if-nS- 4iHf ol-g.^- a>^1 ^ 

3flB]^*H 7llolE^(i2l)4 32*}^ cllolE^(171) ( cllolE-lAi( 171)34 TlHS. 
^^•(123) <3#5H 5U*r ±* ^^"(173), 01 olB^( 171)^8: tb^ ^1 

°1 flfe 3xfl = (179), ^ ^^(173)4 ^^5]^ oiooj 711 olE ^(123)^: ^ 

^^(173)32} *H^Kr =£11^1 ^(175) ^ -fM ^#7l-g- 51*1*11 3flti(177) 

* «fl^gr 0M 31 ^*14. °H1£ V\^r7}7]£_ ^ 

-g-tl A>^1 ^4 ^Al ^ ±_%o) Tfl^l^ Till ^«. (1731) ^ ^ U c^o] ^ 

•^^-(1751)4 *\}2 ^^(1732) ^ *fl2 =efl°l #^-(1752) A>olofl ^ ^ z>}S.^ n> 

i3t ^1*1 4~§- i^^H 0)°1^ tifl^i-§- ^^}JL 
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°H, ^ojEi wfl ^1(171, 173, 175, 177, 179)£r ^^l-H"!- i*}-^ SE^- 

0 H, eflolB^ tifl*l(171, 173, 175, 177, 179) £.3. 7}z)t) ^ fl-^ 
%■ 160)1- ^]^H Tflole #^-(123)1- f^iLS. ^-e]Al7lb tb^, 

^ al^^ ^^(163, 165) «VE*ll# 3xj)^(i50)l- i^l^l^. ojo^ 

^#^1 te^ll^(150)^ a^^- ^S^A)7l7l A]-^ #5^^p>1- ^Al^ ^o] u} 

£ 6a ^ 6b*lM ^ ^s)- ^^^THM- Xfe ^s}- 

saJo] -f^H #^1: 7}x]±r $-7} #^^r 71^(110)^ ^<Hl i2^ (coating)^ i_f 
PECVD(plasma enhanced chemical vapor deposition) ^^^.S a-SiX:0 ^ SE.^- 
a-Si:0:F ^ ^ 7^^-^ CVD^l- #^H5><*| iLJL^C 180)1- °H , 

^-^0.5. t^e ^^^-(140)2)- 2flE^^>^, TflolE 3fl = (125), 

J=efl*l ^(175), HH^ 3fl = (179) ^ -fr*l ^#7l-g- 5L*l*fl 2fl^i(177)l: -EE-SHfe ^ 
^ -^(182, 185, 189, 187)1- °H , ^(182, 185, 189, 187)-g- -f- 

*H IH^It^ JE^o] H^M-fe ^oflb ol^iofl 1 to ^ 

^ IZO^ Sfi 3^(190)^ JIB^H Ihf-^Tr^ S^l: *11^Rr ?M 

cfl-, 5L 1 ^ S. 2<>lH ^ w>sq- ^-ol ( IT0 £H IZO o) J=tg ^ 90QA 
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(187, 185) -i: 3^(175) ^ ftx) ^^7]-g- 3fli|i(177)-4 ^Slfe 

sMi ^^-(190)4 3# ^(182, 189)^ -§-«H sfll=(125) ^ HHb] sj| = (179) 

zfzf iL2 TflolE 3fl^(92) ^ iL2 tflolB] 5^| = (97)» °1 

#^¥-(1731) £ *j|l = #^-¥-(1751)^ *fl2 ^^(1732) g A]2 B.z]]<& ^ 

-¥-(1752) a}°H o}i3f ^Itb rf^- #^T2]-g. ii^M Q± #^-g- 

^ sfl€-i: ^^*>J1 A]5q- ^ o. 

^IHHtt TllojE tiflA^ ^aVjEsfl^, cflolEi Hfl^ 5E^r ^ ^^--gr ufl, 3 

x l — E i (TFT1 , TFT2, 51 1 %2i)2) a>o] ofl ^^a.* ^1*V tf^g- ^ 

AjAl^cf. o]^7fl S}^, 4^321 *I°l(shift), 3*1 (rot at ion), Hl-M (distort ion) 

*>^r ?H -g-^ ^7} #^^1 j^o] nq H-71S1 *M7 r 

^H^: ol-g-3- a>a] Alz]- ^ o. S £a] tfAj-g- ^ 
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<57> n1^ f S. 7 ifl^ £ 91- %J1^_ *}cx) £.1^0} ^ 2 ^HHl nj-g. ^ 

-§- «^ E^^fcj ^ofl tfl*H ^Ml^l 

<58> s. 7£- ^- ^12 -MaHH *}-€- ^ S*l ^1-8- ^ ^31*1^ 7]^ afl 

^£^1 Jl, £ 8 ^ £ 9^ zj-zj- £ 7^1 ^ltb ^ S^fl^liE^ 7l^r# VIII-VII I * -id 
^ IX-IX' -id-§- ^ej- £^1*V ^^iolcf . 

<59> ^ 71^(110) $H ^nl^-nio.^ °l-?-<H3! H^^M: TlHM-id 

(121), TflolS 3fl;E.(125) ^ TflolS ^^"(123)^- 5£^-*Rf TiHH yfl^o] Eflol^ ^25. 

5dl=h H^JI, 7]^;(110) 71101^(121)^ *%f®f>}v\ ^ ^ 

^1 ^5]^ ^ 3^ ol3-SRr ^ 71HE Al^s. ^9] 

Tfl olE ^(121)^ ^ 71-51 ^ 7]} Q }^ *tf\2i\ °j7>wKb -M #^d(131)°l ^ 

91^. -B-^l #^I(131)£r ^(190)^ JB319J ^^-(175)4 

^33<H Ji^ ^H^l 71 ^ -f}-*l ^^7l» ol^ i 3^ ^ 

■^(190)21- 71101^(121)^ ^^0.5. iH^Rr -fM -§-^0] ^ o. Q-Sr 

^r5L %trf. oH, Til o] 1= ^^-(123)^ 7>S #^0.3. vi\x\s)o] 0*0.^. ^1 ^ ^ 2 ^ 
nv E^^ iE ^( TFT i ( TFT2)^1 ^1 ^ *fl2 TllolM ^^-«-(l231, 1232)1- ^tb^f. 
<eo> 711 o]e «fl-id(121, 125, 123) ^ -fr^l #^id(131) SHfe- ^sf fl-^(SiN x ) *MH5. 

^l^^l TllolE ^o^^(i4 0) ol t§s$£\o] Tllolm wfl-id(121, 125, 123)21- -fM «ll^(131, 
133)-§r £JI $X^. 

<6i> 711 o]e ^<S^(140) cf^^ fl-i SE^r Hl^^g ^SLS. ol^ol^l y]-i^ 

^^(152)ol ^Sl<H o J o.^ ) hV£^1 3zflE}(i 5 2) $Hl^r o] (P) n tg gc^. pf g «. 

^■i-S Jl^SS £^S£lol 01^ Hl^^ ol^ol^l ^^(ohmic 
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contact layer) 3flH SE^ ^j±% sfl€(163, 165 W °H<*fl5. XI 1 

oflfi^- -g^isMl, Sh^Xl sfl€(152)£r XI 1 ^ShEXWlKl)^ Xl2 «K£Xl^(1522)-I- 5L^> 
al, ^W(163, 165)5. XI 1 3^(1631, 1651) ^ Xl2 

(1632, 1652)# 

A 3fl€(163, 165) $Hfe #a)Ji^] tJ-^-ilS ol^o^ 

5E^ ^^-^^^^-S ol^-^^l X^rfe yfl^o] Bfl o] ^2:5. 

^£)<X HH^l wfl^^r XlS. «o v ^S *g^sH 3M^(m), HH^-id 

(171)5] ^ ^^-S^-E^ A]i t °}7>«Kb t-flojEi 3fl = (179), n 

ElJl t-flolE^ (171)5] a]-^- M^^liE^ #^-(173) ol^-^^l cfl o] # 

£W, Htr HHEi-tWm, 179, 173)5} £-El£l<H oio^ Tfloje ^(123) 

^ E^li^o) ^^^-(C)^] ^ €^"(173)51 aVcfl^ofl 

#^d*r ^*Kr ^ M^^l^iE^ ;E.efl<y ^^-(175)1- ithtr^-. °H , 
(173)£r XI 1 ^ X12 ^#^(1631, 1632) ^4 5^1 *Rr *fll ^ *fl 2 # 

^¥■(1731, 1732)1- Sf-^ZL, H.eflo] ^^-(175)^ ^ ^ ^#^-(1651, 1652) 
^JjLofl z|z}- ^*l*Rr XI 1 ^ X12 =efl9j #^"¥-(1751, 1752)» i^tH}. 

t1)°)B\ wfl ^1(171, 173, 175, 179)^r ■& ^ ^ 5E^ SE^- ^^n]^- 

3^(163, 165)£r ZL *HM tiVE^l 3^(152) -4 ZL C-)lo] E ^ tifl^ 

(171, 173, 175, 179)5] ^j-^ ^fe , ^He^ «fl^(171, 173, 

175, 179)-4 &&H>) ^Efll- 7}^. ^, ^}o)E]^ ^% 3zfl^(163)^r t-fiojE-1 
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^(171, 179, 173)^4 -g-^Sl-J!, ^-efl<?] sfl^(i63)^r = £fl°J ^(173) 

4 ^-<a*>cf. 

<65> S]-^, til-H^ 5flEl(152)^: ^ S^l^Ei^ *flH|Jf (C)# tifl^f! 

(171, 173, 175, 179) ^ *|3M3 3fl^(163, 165)2]- -^<a*l 2-°<M- S>al 

^^II^Su, ^ E^| iE ^ tiV^^l ^^(152)^- nflolE^ tifl^d ^ 3sfl^^ uj- 

^£4 4^4. ^-ev M^4^&l^ *fl\dJf-(CHH ^o1e^^-(171, 179, 

173), ^} *d^"( 173)4 ^(175H -g-Sl£H HM^^- 

(163)4 3Jfl€(165)£ ^-Bl^H 5U°-4, ^ S^^l^-g- a>£^l 

sfl€(152)£: <>]^)4 #<H44 S^^M <= ^4^£} ^fl^-i: ^tt4. 

<66> cflolE^ Hfl^d(171, 173, 175, 179) ^ E^ afl^o.S. 7}-E)4 «>£^1#(152) 

^H^m ^ flii ol^^l S^r ^ -n-^i-i:^- 7Mfe- -fM 

^l^^I ^7) ^<3°}- i&^r 7-1-^-^^ CVD^-^r 5LW^ a.S^( 180)^1 

&4. 

<67> iljL4(180)£r cflolE] 2|)J=(179) ^ JELefl°l ^^-(175)* ^vfl^ ^ ^(189, 

187 )# 7>*lJl ^JOD] t ^oje ^<g^(U0)4 TflolM sfl = (i25)» =5]^^ 

^(182)# 7}x)3L &4. 

<68> iiS°V(180) $Hfe ^ ^&7]^B\£_lf-B\ ^ Al^# «>o> ^$-o) ^3). ^) 

^71^-i; ^*Rr 4^ ^^"(190)01 &4. 4^ #^-(190)£r I TO S^r IZ0 

4^ i^i 1^*1 ^ iE^ ^4 7>4^ i-^ 

5 5Uod} ^ ^.^( 185 )^. ^.^o^ c E |o] ^(175)4 #^3- ^7l^ O.S <S 

^4°1 4^ ^1Jl» 4^ #^-U90)£: Htb °l^-^>^ tHo1e^( 12 i) t-fl 
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olE]^(171)4 M3<H ntt* i£°U 91°-^, ^33*1 t£ 711 

3flJEL(125) ^ 5flc (179 ) ^ ^(182, 189)* fs^ 

sflJ=U25, 179)^ ^Jf 3*Md* = # iLis}r *>fe 

ns]^, £ 7 ifl*l £ 9^1 ^it 7Mfe 5*1 #*l-g- ^ S^l^E-J o]z]} 

°] *\}^}^ tfl«H ^M|*WI £7^1 H 94 £ 10a vfl*l £ 16c # # 

£ 10a ifl*l 10c*fl w>4 £°1, t^l-H"* i^&Hr 3**} 

JL 4i3f ol-g-^j- A};*) ^_jz| ^©.3. ^flEi^^H Tflo] e #(121), TflolE 4 = (125) 
^ Tflol^ ^(123)* 3L^-*Hf 7)}o)^ wflAl^ ^) #^1(131)* 

^ 7]&$\ &± ogqo) °X±r oj o] 3. ^jjLofl <*}B]ja <£<** 

-grW^ <?H B}^(step and repeat) HH^S ^ ±%-&}JL 

7l]o)m yfl^-g. #^uj. sfl^ tg^-n. o]i- a}z}. P>^a.S. A}-g-*M TflojE «fl#Q21, 
123, 125, 131)* *HE^$th °H. TflolE afl^-g- aj)^^- nfl , ^ ^ 

^ ^Tjl^d^; 7}sL »^CLS- afl*l£M oi^ *fll 711 o]e 1231)4 ^2 >1M 

#^-(1232) a>o]s. 7>S.^ls.£^- *H ^15. sl i^- °}i3f ^Itb 4* 

4*, £ 11a ^ llb«H y>o| ^ol, ^Sj- fiS °l^*i 7fl°lJ= 

(140), £^4*1 ^ a]^^ «V£^^(i50), f^*(160) 
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# 2}-*)- 71-S- #^^^r °l-g-sM ^4 1,500 A tfl*l 5,000 A, 500 A vfl*] 2,000 A, 
1400 A tfl:*l 600 A Si Zf-v\]S. oH<fl£. e Hfl^(121, 123, 125) 

^ »fl^(131, 133)5} t^D]^ £^^o] 3^ ^1^71 #f^(140, 

150, 160)£ 150-300°C^ ^$HH aj^loi, Htb XI 1 -fi*H4 ^ 

-§-*Kr w>^^>cf. o]o] , fe]ti^ se^ W-iffl t^^-S ^^^^ £ ^ §^ SE^ 
^^l-H-^S. ol^-o^^l s.^ £ ^^a (170) o. ^Bl^ ^ O.S. 1,500 

A tfl^l 3,000 A^ if-ns. ^^*V cf^- n $H #^(210)* 1 //m vfl*l 2 ^ ^ 

ZL ^, p>^3# ##eK210Hl ^ 3i#*H £ 12b ^ 12c<^l 

£Al*V w}^ ^o], ##n}- 3fl^(212, 214) -§• ^^^tf. olnfl, 3fl^(212, 214) 

avnv e^a e1 o| afl^(C), ^ ^^-(173)^ ^])o] ^^-(175) A>o]ofl ^ 

*lt!r XI 1 -¥-€-(214)£- aflAiJjLCA), & eflolE] Hfl^d(171, 173, 175, 177, 179) °1 

*8^« ^-^1 ^^ltb XI 2 ^g-(212)iU} ^7} *M1 QS.^ 71 -^(B)3 # 

%^~8r Si*?- XM^c]-. 0 Hol]£ 2fl^(212, 214)-i- «fl ^^-g: ol-g- 

*V A>^1 a]^ ^Aj^H ^*Hr31, <8^S] XU ^ s^l*l 

^H, ^^«-( C )ofl tfo} ##^(214)^ ^lsf cflolE-1 Ufl^CAW tf°> 

9l$r ^^-(212)31 ^flSl H]ir ^«fl ^Zj- ^^A^ ^ g.^] ^ Cfs^ 

*H 6 > XI 1 ^£-(214)^1 ^1» XI 2 ^(212)^ 1/2 ^ ^o] a> 

^*1*H. °11* 4,000 A o]*}9l #4. 
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#.2.^. A <3^4 * ¥4*?Mr 2^*M fl*H ^ ^3Kslit)°14 34 ^314 

-a- #^4* A>.g-tb^. 

<74> o]^, A>olofl ^^tb 5*0^4 Ai ^oluj- sfl^ a>o]^ #3, ^ ^ ^ 

#A] Af-g-^ ^71^ £-*fl^Ji4 ^ ^O] tij-B^H, «V^^ o)^t}^ T^-fofl 
"}i3f nfl 3^*M ^ *M 4^r ^4^7* 7^fe 44* o] -g-*> 

^M" ¥^I17> 4^ MVn^-g- oj-g-t}- ^ &4. 

<75> oj<2}- ^-^-nVofl U]-g- SAH^ ^oj] ^ ivfr4^r ^f^H 

^4 ^A>^o] 2j 0.5.5. JL^-7>>#^ ^-tflS]^ ^Efl^H, 4^4 7V^^1 

Jf^Hfe 5L&*}7\ 44 £-*fl44 8^4. °H 4#4"i- ^H^, -51^> ^71-1- o] 
**H34 ^ ^"g-'LH #JL, Wo] ^ 7 )) ^oj- Jf-g-ofl^ ^ofl ^ S A}S]X| & 

^ -^^±4 ^MI4 ^^o] vj-zj ^ oix}. olnfl, ^ A]^ zjTfl 5L€r 

^-7>#o) zl^Tfl 44 *fl4 

<76> oje^ ^o. -^)o] ^^(2i4)>a- el§S^-7> 7^*1; 4^4*1 ^-^-^ 

4-8-*Ka 914 #31*1 ¥4«- ^ ^-£-4 9i°l JjLjz).^. ^ ^JliiL 4 

44^ -f-^'?] Ic*^ 4^- ^^>Jl el#5.-f44 ##BM 8>^- 

<77> o]^, 3fl^(214) ^ ZL *Hf4 ^ 2.^^11#(170), ^##(160) ^ 

£^1^(150)^1 tftifr A]Z}v§- Ol^, DllolBl tiflAi«-(A)o1)^ cflolE^ tiflAj ^ zl 

*Hf4 n^-l-o] ZluflS ^o]- o^ji, ^-^(CHl^r tiVi^]^^ ^0} ojc^o) ^ , 
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-f^-CBHl^ 37fl #(170, 160, 150) ol S.^ ^l^S]^ 7]}o)E. ^^(UOH S-B^ 

5L 13a £ 13b^l £A]tb 3*]^, 71 Bl- Jf£(B)^ i^#£]cH H^i^# 
(170)^- n *HM f^(l60)£ 2r.#*mt].. °1 4^°IH^ £^ ^ HL^r 

^ai ^z]- « 0 V^^- A>-g-^ ^ olnfl 51*Ufl#(170)^ ^l^-slJl 3xfl^(212, 

214)£r 7)£<\ ^^5)^1 *8*Kf #4. ^M-. ^-f 

£31^(170)^* ^^>ji ^ej- sfl^(212, 214)^ ^43*1 S^i-ir |J-7l7> <H 

4 €(212, 214)5. ^Slxr S^HH W ^ 551^. °1 ^^Ml 

tt ^-f^ *«1 ^(214)3 ^7fl *H °1 4*<HH afll ^ 

(214)°1 a^sM £^^1^(170)^1 — siM"^- <H°1 ^71^1 

°1 ^7^1 ar>^, £ 13a ^ £ 13b^l M"4Ml %*\% , ^^(C) ^ wfl^i^(A) 
St\ # ii/£^|°J^ 5^*11 ^^(178)^01 ^-ji 7lEf -f-^r(B)^ 5*I*ll# 

(170)^ H.^f- *fl7i£H H 160)^1 H-S^cK o)nfl u-£- si^Sfl 

(178)^r ^ 53fl<y ^^-(173, 175) £-5} S]*l o}^ ^-J- 

*He) wfl^(171, 173, 175, 179)2] ^*H4 t§^- 
s|| ^(212, 214)5. ^5.5] ^^^4. 

£ i 4a i 4b ofl £Al*V a>sq- ^o] , ^-£(B)£] ^##(160) £ 

zl «HM £5 31 #(150)^ #^^1 *fll ^(214)4 ^ *m a <H^5. fAH 
*ll7lth}. °1 nfl^ ^1^ sfl^(2l2, 214)4 ^##(160) ^ S>H^|^(150)(^ 

5*11 #4 ^ Ti^l ^^-)ol ^-AHl ^^£l^ TflolS ^0^^(140)^- 

^3*1 MSHH <«*M°> ^) afl^(212, 214)4 ^r£^l#(150) 
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ofl tfl^ ^z^«l7> 7^ «>^W. <^1# SF 6 4 

HCl^l ^ 7l^lM-, SF 6 4 0 2 3 ^ 71^11- A>-§-^ 7^ j=l^ s - n^-o. ^ 

^ *r &th 3fl€(212, 214)4 *>JE*flfKl50H tfl^V ^wl7> -g^fl ^-f 

*fll ^(214)^1 ^Ml*r 150)4 ^#§K160)£1 ^ 34 ^-TlM- 

°1 ^7J1 S. 14a ^ 14tHl M-B}-^ wV4 *B^(C)3 *l)l -^(214)°1 *fl 

ii/H^l^l^ JE^*!] aim(178H H-e^ul, 7^ ^(B)^ ^71^(160) g 
£^1^(150)^1 ^lTls]^ zl 7)1 o]e ^^^-(140)^1 S-Sitfcf. t-)H3 y fl^d 

Jf(A)£l ^12 ^-^-(212) ^z|s)s.S. ^7} ^=o>^lcf. at!-, °1 #3HH HV^l 

sfl€(152)ol Jl 168^ 4^ 4i^/iELe^-g- sfl«ei(178) *}-^ 

^ sfl€* 71-Bl^lcf. 

°H °fl^ (ashing)^- ^-S}a} ^^-^-(C)^ rdi^/JELefl <?l-g- 4^(178) 
^> 91^ ^1^711- ^7^4. 

£ 15a ^ 15b<Hl £A}^ 44 ^-o] *fl^(c)<>l ^/=efl*]-g- sfl^ 
(178) ^ =L 7>}^2] #7>^ ^(168)^ ^ZHH ^TRVcf. o] ufl, 

^ ^i/JELeflal-g- SL^Sfl 3zfl^(i78)4 3fl€(168) £.^1 tflsfoj ^Xj Aiz}-*>_o 

5- ^ oion], i^/ceflol-g- i^^l 178)^1 tfl^fl^^ Alz^-ofl^. ol-g.^ 

^z]-^, 3fl^(168)<Hl ifl^fl^^ £ai Ajz^o.s W ^£ ^Jcf. 

^i/=efl^l-g- ^(178)4 ^?}% ^^(168)^1 MA #^*]7} B ^Ti^Hl 

^ *3*Rr wv^^H , °l*r ^ <a«l«l7> ai^l ^-8; ^ 

7]7> 0]B\$ ^^(CHl tf^r a]r£^l ^€(152)^1 ^11- S^*}7l7l- &7) nfl^o] 
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cf. ^% sfl^i(i68) ^ «V£*ll 3fl€(152)-i- nfl A>-g-^ *)zj- 71^^ oil^.^ 
SMH CF 4 ^ HCl^ ^ 7l^i4 CF 4 4 0 2 3 ^ 71^1 « # ^ $lo B | ) CF 4 ^ 0 2 

» A>-g-^ $*J^. sfl^(l52)* tf^ ^ ol«fl ( SL i 5b ofl 5^1$ 

^K51*fi 3fl^(152)^ ^^-7> ^T^o) ^.^ 7 > ^S. 9X^ 

*fl2 Jf£-(212)S. °M n^lS. ^^€^f. 7flo]E ^<£n}- 

(140)o] Aiz^-S]^ ^ *3*H°> *H, *fl2 -^^(212) ^1 ^zJ-=)<H ZL *}Jf-<^ 

cflojE^ tifl #(171, 173, 175, 179) o) JEL^M-^ <IH %o] 

<84> ol^Tfl ^ ( s. 12a*IM ^-fe «>sf ^^-(173)4 =^0] ^(175H £ 

i^sl^i cfl^lE) afl^i(171, 173, 175, 177, 179)4 ^ *HM 3fl€(163, 165, 

167) ^^c}. 

<85> pj-^JlS. ^^(AHl u-o} 01^ ##n}- ^ 2 w.«.(212)^- ^]7H*Vr^-. Zl 

^12 Jf£-(212)^ ^71^ ^^-(C) i^/=efl<y-g- S^sfl sfl^(178)# *fl7it!: ^ 
n ^?_V^ 3ifl^(i68)^: ^7)*>7l ^ofl o^o^ 0}^ 

<86> ^^ej ( ^ aIz^ ^ A]z}--g- HrflS ^4 *H ^z^-i- A> 

-§-^ *r ^^>-g- A>-g-^H.^ ^§0] tilm^ Q-Sgv} 

^ #7l7> <H^Cf. ^7>^ ^^1^ ^ %7}7\ 

*}*m ^^M- ^-^o] hi^h ^Ti^^- ^O] ol Cf. 

<87> o]<^ ^-o] ^ cflolEi afl^d(171, 173, 175, 177, 179)^: H^tt S 16a 

16c°11 *fll ^^H14 3f^>o} 
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iL:§:^(180)-g: $^*Kj!, d >^^» °l-§-^H ^.^^(180)^- XMH £^(140)4 tMl 
^z^H TlMS sflH(125), 2fljE.(179) % =efl^l #^(175)^- ^ 

# ^(182, 189, 185)-8: 

o]o], £ 7 5. 9°ll £o) t 500 A ifl*l 1,000 A ^f-^ I TO IL^ 

IZ0» "}i3f A>-g-^o^ ^Ai Aiz}-SH 3^(175) ^ -R-*l #^7l-g- 

H^^l 4fi(177)4 <^^^ ^(190), TlHM 3fl = (i25)^ <^^^ iLS 7flo]J= sfl 

JE.(92) ^ c-flolE-l 3flJEL(179)£}- 3rfl^.(97)# ^tW. & 

^ ^11 ^ H^^^Ei(TFTl)sf *112 S^^1^E-1(TFT2) AHofl 

«- ^Itb 4^§- ^ ^ M«M afl^-i- 

-ii (171, 173, 175, 179)4 ^ ^€(163, 165, 167) ^ «V£*1] sfl€(152, 

157 )-§: s:>H-^ 4i3f °l-§-*H ^*KH °1 ±^ ^^-(173)4 ^ 

(175H ^-sl^H ^ 
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ic^-A] u>^^^ ^©Kshift), ^(rotation), (distortion) f-^ _2_*}7}- 

C^S. 3HM nfl #713 *W7 r ^Tfl M-E^fe ^ a^S^H ^3*1 



44-28 



1020020072288 %:% 2003/1/29 

[^T 1 * 1] 

^-7} 7l# $H1 sl^, n°}^ A d, ^7] 7lMm*i4 

*fll TflolE ^JjL ^ ^2 TflolH TflojE 3Etf«Hr TflojH 

^•71 711 o]E ^<£^ #-^1 $^3°! SZ^ -8-71 ^11 TflolE *l^-JjL ^ofl ^*l*Rr 

» 

#7] #3E*||^ ^ofl £LM, ^71 TflolE^oi). ja^e>^ HH^, 

HVi^Jfo^l 0133. ^2 5L^*Kr ^ ^-7) *U 711 o]E 

f^A^ ^-71 afli ^-f-^ n>^H 4 v 7l ^11 tiVjE^l^-ofl *fll =ell<?I # 

#7] ^12 TflolM f^jAS ^-71 ^12 =eflo] #^-tf-<4 p>^§H -#71 

^12 al£^l^-o]] o]^*> ^2 i=efl<y 5L^*Rr J=efl*l i^<sRr *\}°]&\ 

71^". 
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[^T 1 * 2] 

*fll%MH, 

#7l ^fll Til o-|M #7l *fll «V£*H-f-, #71 afll ^ #7l 

tl #7l ^2 TllolE #71 afl2 wV^l^-, #71 7fl2 ^ 

#71 7)12 ^eflol #^«-i=. 44 §^ ^ cgcacq Tj^l^i^- f^JiLiS. <#^°fl «1|*l£|<H 

3] 

#7l TflolE #7l =efl<y #7l ili ^ #7l tiVs.^l#^. S.^\ 

4] 

#7l Till ^ 7112 4^ ^^"4, #71 Till ^ 7112 = 31*1 ^ A>olbj| 44 $l*]*Hr 
#7l Till ^ Til 2 tiVi^l^-^ ^fl^Tr C7> fi^f 7>4tt W m^4^^ <H5flol 7l^r 

[3^* 5] 

#7l ^^-4 #7l =ell<?l ^ A>ol^ *fl^Jf-^ TllSq^ #7l a]-3E^l#^: #7l 

cflolBl tiflAjjq. ^*}- afl^^ 7>4^ ^ Siffl*l^Ei o]z]]o) 7m. 
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6] 

#7l TflolE ^ofl al^^ af|l ^JE^s}- *fl2 «>£^^-# JE.^*> 
tt ^2E*HM- ^#*Rr #31, 
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